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In the previous RAN2 meeting, the following agreements regarding user plane SDT open issues were achieved for small data transmission in NR [1]:
	Agreements: 	
1. The UE performs PDCP re-establishment implicitly, i.e. without explicit indication for PDCP re-establishment, when the UE initiates SDT procedure. 
2. As in legacy, whether to support ROHC continuity is explicitly configured by the network. 
3. PDCP duplication is not supported for SDT. 
4. connected mode DRX is not supported for SDT.
5. PHR functionality is supported for SDT. FFS on PHR procedure. 
6. SR resource is not configured for SDT. When the BSR is triggered by SDT data, the UE will trigger RA because SR resource is not available, same as legacy.


Meanwhile, there are several open issues left, which are listed as follows, 
	FFS:
1. Data volume used for SDT selection criteria is calculated as the total sum of Buffer Size across SDT RBs;
2. RAN2 discuss further whether the UE can implicitly disable PDCP status report when the UE initiates SDT procedure. 
3. RAN2 discuss further whether the RLC failure handling should be supported for SDT. 
4. RAN2 discuss further whether and how the LCH restriction is used for SDT.


Therefore, in this contribution, we would like to provide our views on the remaining user plane SDT open issues regarding on,
· Data volume calculation 
· PDCP status report
· RLC failure handling 
· LCP restriction
· Polling transmission
· DL SPS configuration
· Rel-16 PUSCH skipping
· Network verification
Discussion
Data volume calculation
In the previous RAN2 meetings, how to calculate the data volume for SDT triggering has been discussed. It seems the majority view is that the data volume during SDT triggering check is calculated only based on PDCP data volume and RLC data volume without considering RLC and MAC headers. However, in our understanding, the overhead of RLC header, MAC subheader, and MAC CE is not trivial, especially, considering the proportion of total protocol overhead in the resulting MAC PDU including UP data of small size can be quite high (e.g. more than 50% in LTE EDT for some case). In this sense, accurately calculating the data size of the potential MAC PDU is expected for efficient small data transmission. By the way, this understanding has been verified in the LTE EDT procedure. Specifically, according to the following quoted agreement achieved in RAN2#101 meeting [2], we can know that the size of MAC/RLC/PDCP/RRC overhead is taken into account when determining whether the total data size has exceeded the configured data volume threshold.   
	RAN2#101 meeting agreements
- Protocol overhead (MAC/RLC/PDCP/RRC) for EDT is assumed to be 25 bytes for TBS evaluations.
- The minimum possible TB size is assumed to be around 320 bits based on the values in (N)PUSCH tables.


Considering that the objective and use case of NR SDT and MO-EDT are quite similar, thus, we think the LTE data volume calculation rule can be reused for NR SDT.
Observation: In MO-EDT, the size of MAC/RLC/PDCP/RRC overhead is taken into account when determining whether the total data size has exceeded the configured TBS threshold.
Proposal 1: The size of MAC/RLC/PDCP/RRC overhead should be considered for data volume calculation in NR SDT.
PDCP status report
In NR, when it comes to PDCP status reporting (with data retransmission), loss-less handover with  AM-DRB is the first wording flashing through my mind. However, for NR SDT, it is obvious that handover is not supported and loss-less transmission can be guaranteed by RLC-AM mode. Therefore, it seems there is no case where the PDCP status report is useful. To avoid unnecessary overhead due to the “padding” status report, we think the PDCP status reporting should not be supported for NR SDT.    
Proposal 2: PDCP status reporting is not supported for NR SDT.
RLC failure handling
According to the current RRC specification, if the maximum number of retransmissions has been reached for an RLC-AM SRB or DRB, RLF will be detected and RRC re-establishment will be initiated.
In the previous RAN2 meeting, it was agreed that the RRC re-establishment procedure is not supported for SDT. Then a spontaneous logic is that RLC failure handling is not supported for SDT, as no UE autonomous recovery behavior is supported upon the detection of RLF for NR SDT. If the radio condition is really terrible, the UE can still perform the other recovery behavior upon the expiry of the newly introduced SDT failure detection timer. Thus, we propose,
Proposal 3: RLC failure handling is not supported for NR SDT.
LCP restriction 
In Rel-15 NR, LCP restriction is introduced. With this, only the UP data that come from some specific LCH(s) can be multiplexed in the type-1 CG PUSCH, which helps to guarantee the delay performance of URLLC data. In Rel-16 NR, a new LCH restriction related to allowed CG-List is additionally specified along with the supporting multiple CG configurations on the same BWP. 
Considering multiple configurations can be supported for CG-SDT, for performance, we think the Rel-16 LCP restriction can be supported at least for CG-SDT, which seems to require no additional normative work/spec change. Therefore, the following proposal is made,
Proposal 4: The Rel-16 LCP restriction can be supported for CG-SDT.
Polling transmission
In the RAN2#113-e meeting, the following agreement on the termination of NR SDT procedure was made,
	· RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view. The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement). Write an LS to SA3 to explain SDT procedure and agreement.


Generally, if it is predicted that there is no more UL/DL data to transmit in the NR SDT procedure, the NW can send the RRC Release message to UE. At the same time, according to the RLC specification, the NW may also send RLC STATUS PDU to confirm the successful transmission of the DL RLC PDU(s) at the UE sides (as no more new data will be transmitted). Then subsequent transmission is still needed for further RLC control PDU and HARQ-ACK transmission. 
However, based on the agreement listed above, it is not so clear when will the UE terminate the SDT procedure after the reception of the RRC Release message. Also considering subsequent transmission is a part of the NR SDT procedure, it is not so clear whether polling is allowed to be sent along with the RRC Release message in NR SDT (since subsequent transmission is expected after SDT termination). 
In NR, the RRC will do nothing for 60 ms after the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier. To align UE behavior in NR SDT and non NR SDT, we think this principle can be reused. Also, the polling bit can set in the RLC PDU including the RRCRelease message. An example based on the RA-SDT procedure is illustrated in the figure below.


Figure 1: Poll transmission with the RRCRelease message.
Proposal 5: For NR SDT, RAN2 confirms RRC will defer actions 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged (i.e. same action as in legacy NR).
Proposal 6: For NR SDT, RAN2 confirms polling bit can be set in the RLC PDU including RRCRelease message (i.e. same action as in legacy NR).
DL SPS configuration
For NR SDT, it is agreed that subsequent UL/DL transmission can be performed after the first UL transmission. Then the next question that comes to us is whether the DL SPS configuration (which might be useful for subsequent transmission) can be configured simultaneously in the RRC Release message for NR SDT. Given that the NR SDT procedure is mainly introduced for MO data transmission and the MT data arrives within CG SDT procedure usually is acknowledgment information for the previous MO data, we think there is no need to include DL SPS configuration in the RRC Release message, which helps to reduce the complexity of PDCCH detection (i.e. the UE doesn’t need to monitor the PDCCH addressed to CS-RNTI for DL SPS (de)activation).
Proposal 7: DL SPS configuration is not supported for NR SDT.
Rel-16 PUSCH skipping 
Given that the realistic traffic pattern is difficult to precisely predict, thus, the UE may not have any available uplink UP date at beginning of the transmission occasion of CG PUSCH. In both NR and LTE, UL skipping can be performed (i.e. no MAC PDU will be generated) to avoid unnecessary “padding” MAC PDU transmission. Considering that the UL skipping feature is conditionally mandatory for type 1 and type 2 CG, so we propose the UL skipping feature is also applicable to CG-SDT.
[bookmark: _GoBack]Proposal 8: The Rel-16 PUSCH skipping feature is supported for CG-SDT.
Network verification 
According to the SA3 input for the INACTIVE data transmission mechanism in Rel-14 [3], we can know that the UE needs to authenticate the network in the following cases:
· Scenario 1: same cell (as it was previously connected).
· Scenario 2: same PDCP entity (e.g. PDCP entity does not need to be relocated).
· Scenario 3: different cell and the cell is “covered” by a different PDCP entity (e.g. PDCP relocation is required).
In other words, network verification needs to be done before the subsequent DL transmission in all kinds of NR SDT procedures. In the current 5G system, although the RRC Release is transmitted with integrity protection, the integrity protection (i.e. PDCP MAC-I) for UP data is optional. Therefore, for the case where integrity protection for SDT-DRB is not available, the NW should guarantee that the DL UP data will not be transmitted prior to the transmission of authentication information.      
Proposal 9: In NR SDT, the UE does not expect to be scheduled a DL UP data without integrity protection before scheduling for network verification information.  
Conclusions
[bookmark: _Toc502437832]In this contribution, we have provided our views on the remaining user plane SDT open issues. The following observation and proposals are made:
Observation: In MO-EDT, the size of MAC/RLC/PDCP/RRC overhead is taken into account when determining whether the total data size has exceeded the configured TBS threshold.
Proposal 1: The size of MAC/RLC/PDCP/RRC overhead should be considered for data volume calculation in NR SDT.
Proposal 2: PDCP status reporting is not supported for NR SDT.
Proposal 3: RLC failure handling is not supported for NR SDT.
Proposal 4: The Rel-16 LCP restriction can be supported for CG-SDT.
Proposal 5: For NR SDT, RAN2 confirms RRC will defer actions 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged (i.e. same action as in legacy NR).
Proposal 6: For NR SDT, RAN2 confirms polling bit can be set in the RLC PDU including RRCRelease message (i.e. same action as in legacy NR).
Proposal 7: DL SPS configuration is not supported for NR SDT.
Proposal 8: The Rel-16 PUSCH skipping feature is supported for CG-SDT.
Proposal 9: In NR SDT, the UE does not expect to be scheduled a DL UP data without integrity protection before scheduling for network verification information.  
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